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CLAIMS

1. An optical waveguide adapter assembly comprising:

a solid core optical waveguide extending between a free end and a coupled end
and having a solid waveguiding core with an associated first optical mode field size;

a hollow core optical waveguide extending between a free end and a coupled
end and having a hollow waveguiding core with an associated second optical mode field
size; and

an optical mode field adapter extending between a first end and a second end
and having a waveguiding core configured to change an optical mode field of a
waveguided optical signal substantially between the first optical mode field size at the
first end of the optical mode field adapter and the second optical mode field size at the
second end of the optical mode field adapter, the first end of the optical mode field
adapter joined to the coupled end of the solid core optical waveguide to provide optical
coupling between the waveguiding core of the solid core optical waveguide and the
waveguiding core of the optical mode field adapter, and the second end of the optical
mode field adapter joined to the coupled end of the hollow core optical waveguide to
provide optical coupling between the waveguiding core of the hollow core optical
waveguide and the waveguiding core of the optical mode field adapter.

2. An optical waveguide adapter assembly according to claim 1, in which the hollow
core optical waveguide is a photonic bandgap waveguide configured to guide light along
the hollow waveguiding core by a photonic bandgap effect, the hollow waveguiding core
surrounded by an inner cladding comprising a microstructured regular array of

longitudinally extending capillaries.

3. An optical waveguide adapter assembly according to claim 1, in which the hollow
core optical waveguide is an antiresonant waveguide configured to guide light along the
hollow waveguiding core by an antiresonant effect, the hollow waveguiding core
surrounded by an inner cladding comprising a ring of longitudinally extending capillaries.

4, An optical waveguide adapter assembly according to claim 3, in which the hollow
core optical waveguide is a nested antiresonant nodeless hollow core waveguide, the
inner cladding comprising one or more additional capillaries nested within each

longitudinally extending capillary.
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5. An optical waveguide adapter assembly according to any one of claims 1 to 4, in
which the first optical mode field size is smaller than the second optical mode field size.

6. An optical waveguide adapter assembly according to any one of claims 1 to 5, in
which the solid core optical waveguide comprises a single mode optical waveguide with
a doped or undoped silica waveguiding core.

7. An optical waveguide adapter assembly according to any one of claims 1 to 6, in
which the optical mode field adapter comprises a graded index optical waveguide.

8. An optical waveguide adapter assembly according to claim 7, in which the optical
mode field adapter additionally comprises a large mode area optical waveguide having a
solid waveguiding core with an associated optical mode field size substantially matched
to the second optical mode field size, the large mode area optical waveguide joined
between the graded index optical waveguide and the hollow core optical waveguide.

9. An optical waveguide adapter assembly according to any one of claims 1 to 6, in
which the optical mode field adapter comprises a further solid core optical waveguide
having a solid waveguiding core enlarged by thermal expansion at the second end of the
optical mode field adapter.

10. An optical waveguide adapter assembly according to claim 9, in which the
further solid core optical waveguide is a portion of the solid core optical waveguide at its
coupled end.

11. An optical waveguide adapter assembly according to any one of claims 1 to 6, in
which the optical mode field adapter comprises a further solid core optical waveguide
with a solid waveguiding core tapered over at least part of its length.

12. An optical waveguide adapter assembly according to claim 9 or claim 10, in
which the optical mode field adapter additionally comprises a second further solid core
optical waveguide with a tapered solid waveguiding core, the second further solid core
optical waveguide joined between the further solid core optical waveguide and the

hollow core optical waveguide.
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13. An optical waveguide adapter assembly according to any preceding claim, in
which the optical mode field adapter is joined to one or both of the solid core optical
waveguide and the hollow core optical waveguide by a splice.

14. An optical waveguide adapter assembly according to any preceding claim, and
further comprising a mechanical connector at the free end of the solid core optical
waveguide configured for engagement with a mechanical connector on equipment to

enable optical coupling into and out of the solid core optical waveguide.

15. An optical waveguide adapter assembly according to any preceding claim, and
further comprising one or more additional optical waveguide adapter assemblies and an
outer jacket housing all the optical waveguide adapter assemblies as a single

component.

16. An optical waveguide adapter assembly according to any preceding claim, and
further comprising a transmission hollow core optical waveguide for defining an optical
signal transmission pathway joined to the free end of the hollow core optical waveguide
by a splice.

17. An optical waveguide adapter assembly according to claim 16, in which the
transmission hollow core optical waveguide is comprised within an optical fibre cable.

18. An optical fibre cable comprising at least one transmission hollow core optical
waveguide for defining an optical signal transmission pathway, and an optical waveguide
adapter assembly according to any one of claims 1 to 15 optically coupled to at least one
end of the at least one transmission hollow core optical fibre.

19. An optical signal transmission system comprising an optical signal transmitter, an
optical signal receiver, an optical fibre cable housing at least one transmission hollow
core optical waveguide defining an optical signal transmission pathway between the
optical signal transmitter and the optical signal receiver, a first optical waveguide adapter
assembly according to any one of claims 1 to 15 optically interconnecting the transmitter
and a first end of the at least one transmission hollow core optical waveguide, and a

second optical waveguide adapter assembly according to any one of claims 1 to 15
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optically interconnecting the receiver and a second end of the at least one transmission
hollow core optical waveguide.

20. A method of installing an optical signal transmission system comprising:

deploying a transmission hollow core optical waveguide to define an optical
signal transmission pathway;

joining an optical waveguide adapter assembly according to any one of claims to
15 to the transmission hollow core optical waveguide by forming a splice between the
free end of the hollow core optical waveguide of the optical waveguide adapter assembly
and a first end of the transmission hollow core optical waveguide; and

joining the free end of the solid core optical waveguide of the optical waveguide
adapter assembly to form an optical coupling with first optical transceiver equipment.

21. A method according to claim 20, further comprising joining a second optical
waveguide adapter assembly to a second end of the transmission hollow core optical
waveguide and to second optical transceiver equipment.

22. A method according to claim 20 or claim 21, in which the transmission hollow
core optical waveguide is comprised within an optical fibre cable.



